Despite t h e growing support f o r market-oriented strategies, and for a greater role of private investment, empirical growth models for developing countries typically make no distinction between the private and p u b l i c components a f investment. This paper sheds some l i g h t on this important issue by formulating a simple growth model t h a t separates the effects of public sector and private sector investment. This model is estimated for a cross-section sample of 24 developing countrtes, and the results suppart the notion t h a t p r i v a t e investment has a larger direct effect on growth than does public investment. *We a r e grateful to Joshua Greene, Deena Khatkhate, Peter Montiel, and Delano Villanueva for helpful comments, and to Ravina Malkani f o r excellent assistance.
They well might if investment undertaken by the private sector is more efficient and productive, but that judgement has t o be based on empirical evidence. What i s surprising is that despite the importance of this relationship to growth-oriented adjustment p o l i c i e s , there is virtually no empirical evidence that can be called on to support or disprove the notion thatl private investment is in some sense "better" than public investment insofar a s long-run growth is concerned, Consequently, the proposals favoring the p r i v a t e sector In t h i s particular context appear to rest more on theory than on proven fact.
The purpose of this paper is to shed some light on this important issue by formulating a simple growth model that separates the effects of publtc sector and private sector investment. This model is estimated f o r a cross-section sample of 24 developing countries over the 1970s. The estimates of the parameters provide a quantitative picture of the respective roles of public and private investment in the growth process in developing countries. To our knowledge t h i s information is as yet unavailable, and should prove useful in evaluating a p r i a r i whether policies aimed at promoting private investment will be successful in raising the long-run growth rate.
The remainder of the paper proceeds as follows: in Section I1 we outline the basic model t h a t is developed. The results of the estimation are contained in Secrion 111. The concluding section summarizes the p r i n c i p a l results and t h e i r main policy implications.
Most growth models specified for developing countries trace their roots back to the neoclassical framework of Solow (1956) . JJ This framework takes as its s t a r t i n g p o i n t an aggregate production function relating output to factor inputs and a variable usually referred to as t o t a l factor productivity:
where y is the level of output (usually potential output), K is t h e stock of physical c a p i t a l , L is the labor force, and Z is a vector ineludfng other factors affecting growth. The variable A measures. factor productivity, which is generally assumed t o grow at a (constant) exogenous which can be written for estimation purposes as: where and I -dK.
The constant term (a,) is assumed to capture the growth in productivity JJ; a1 is the marginal productivity of capital; a2 is the elasticity of output with respect ta labor; and a3 the e l a s t i c i t y of output with respect to other factors. Equation (3) is, of course, very familiar and has been used in one form or another in m o a t studtes of the growth process in developing countries. To obtain the standard two-factor modal involving only capital and labor one would s e t a, -a3 -0, 3 J In the empirical analysis of Recall that productivity in t h l s model grows at a constant rate. Because this parameter is largely determined by changes in existing technology, we assume it to be uniform across countries.
The specification adopted was dictated by lack of data on caplcal s t o c k s . However, the assumption chat a1 is constant across countries is not that restrictive. When the growth of imports--representing imported fnputs--is introduced into the specification, the coefficient of total investment rises and continues to be significant. The effect of labor, by contrast, is reduced and, as in the case of the equatian with exports,. is not significantly different from zero. The results support the role of imported inputs in the growth process, with the e l a s t i c i t y t u r n i n g o u t to be quite high (above the other coefficients in the equation) and significant as well. At the same time it should be noted that the f i t of the equation is reduced once we substitute imports f o r exports.
So far our results tell us that an increase in the investment-income ratio of 1 percent will raise the growth rate of output by around 0.1 to 0 . 2 percentage points, irrespective of whether the Increase in the investntent-income ratio comes about from an increase in private investment or in public investment. This equality of marginal productivities is precisely w h a t we wish to test, and thus the more interesting results from the point of view of t h f s paper are when investment is split up into the ratios of private investment to income and public investment to income--equations (5a) and (5b).
In the results for these two equations in 
a n y o f t h e p r i n c i p a l c o n c l u s i o n s . c o e f f i c i e n t .
A t best all we can say is that public sector investment i n developing countries has no direct effect on growth, which in itself is, of course, an important result. On the basis of these estimates these i s l i t t l e doubt that the direct effects o f private investment on growth outweigh the direct effects of public sector investment. In other words, 81 > 82 In equations (5a) and (5b), so that assuming these parameters to be the same--as is done when total investment i s used--would be incorrect. u Both equations i n which private and public investment are separated show a sizable increase i n the productivity c o e f f i c i e n t s (represented by the respective constants) as well as in the effeccs o f labor force growth. In the case of the latter it can be seen that the coefficient i s close t o being signiftcantly d i f f e r e n t from zero a t the 5 percent level when exports are used. The explanatory power of the equations is also improved.
Taken at face value the results for equation (5a) and (5b) would point t o the conclusion that private investment plays a dominant role in growth relatfve to: (a) total investment; and (b) public sector investment. The positive relationship between private investment and growth i n our sample of countries is i l l u s t r a t e d i n Chart 1, which is a scatter diagram of the average ratio of private investment to total investment against the average race of growth of real GDP during 1 9 7 0 -7 9 . The observations l i e along a positively sloped l t n e , and we find t h a t generally the countries with the highest average r a t i o s of p r i v a t e to t o t a l investment a l s o experienced the highest average growth rates. (1988) show, some forms of public current expenditures--such as outlays on human capital can be productivity enhancing and indirectly contribute to growth. Some of the contemporaneous Lndirect effects could, in principle, also be negative via crowding-out. However, none of these indirect channels are investigated in t h i s paper. If it were p o s s i b l e to capture both the d i r e c t and indfrect effects of the public-private components of investment, and take into account the relationship between the two, one would then get a truer picture a f the respective roles of private and public investment. l J Considering only the direct effects of private and public investment t h a t we have addressed in t h i s paper, the policy implications are straightforward. Governments should aim at creating conditions which make private investment attractive. These conditions can range from zhe most general--establishing a stable macroeconomic environment, provision of adequate legal and institutional arrangements for the protection of private property--to more specific ones, such as adequate access to credit and to imported inputs by private investors. Policies to promote private investment would generally have significant benefits for long-run growth, and thus standards of living. In some instances, these benefits may be greater than if the same amount of investment was undertaken by the public sector. This should suit the government as well as it would release resources that could be used towards other purposes, and would help control the fiscal situation. All in all, there does seem t o be some merit in the key role assigned to private investment in the development process by supporters of market-based strategies.
JJ It is relevant to note in t h i s context that for the same set of countries, Blejer and Khan (1984) 
